Introduction
Cardiovascular diseases (CVDs) have been well-documented as a global public health issue, resulting in more fatality globally than any other causes. 1 A recent report estimated that, in 2015, 17.9 million cases of death were attributable to CVDs, accounting for about 30% of global deaths. 2 Furthermore, CVDs have adverse health and economic impacts, such as substantial loss of healthy life-years as well as cost of treatments. For instance, it is estimated that inpatient cost of CVDs treatment can amount to at least US$ 10,000 per patient. [3] [4] [5] The economic burden placed on societies thus has been heavy -some European countries spent from 0.7% to 1.4% of their GDP to cover cost from CVDs; 6 and this burden is even more so for low and middleincome countries.
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Tran et al For alleviating the burden of CVDs, WHO has underlined the importance of health system's strengthening and the critical roles of primary health care in screening, managing, and controlling CVDs in the community. 8 Home-based CVD care/intervention has been strongly promoted as a suitable solution for the task, as it would enable early disease detection, bypass long waiting time often experienced at hospitals and, eventually reduce clinical overload. There has been evidence supporting the cost-effectiveness of home-based care for CVDs. 8 However, home-based services in many cases are not covered by health insurance. Thus, a co-payment mechanism, in which patients assume contributing to the cost, along with patients' willingness to pay (WTP) for the service should be investigated to assess the feasibility and acceptability of this model. A contingent valuation approach is often adopted to identify demand and WTP for different treatments and services among patients. 9 Socio-economic characteristics of patients, ranging from age, gender, education to income level, and living location, have been found to influence their demand and WTP for health services. 10, 11 In Vietnam, CVD is one of the most common causes of death, with estimated 200,000 fatal cases annually. Despite growing prevalence and burden of CVDs, primary health care in Vietnam has still been inadequate in covering CVDs preventing and controlling needs. 12 Major services have been provided by hospitals, leading to overcrowding and inefficient issues at these facilities, especially the central ones. 13 Given the need of a comprehensive strategy for decreasing CVDs' burden, the Vietnam Government has issued a National Strategy Guideline to underline the importance of home-based and primary health care in preventing CVDs. 14 However, although attempts have been made to study the prevalence and associated risk factors of heart disease in Vietnam, literature looking into preferences of patients for heart disease treatments and related health care services has been limited. Therefore, this study aims to explore the preferences and WTP of patients with heart disease for different home-and hospital-based services in Hanoi, Vietnam.
Materials and methods study design and participants
From July to December 2016, a cross-sectional survey was carried out at the Hanoi Heart Hospital. We invited both in-and outpatients who had examination and treatment in Hanoi Heart Hospital to enroll in the survey if they matched the following criteria: 1) having capacity to answer the questionnaire (ie, did not have severe physical or psychological impairments that could affect their responses), 2) using services at the hospital, and 3) accepting to take part in this study and gave written informed consent. The sample consisted of 600 patients (included 300 out-patients and 300 in-patients from 7 departments in Hanoi Heart Hospital) (response rate 100%).
Measures and instruments
We conducted face-to-face interview using a structured questionnaire. The data collection team included well-trained students at Hanoi Medical University. We collected data on socio-demographic characteristics (gender, age, occupation, and education), types of patient (in-or outpatients), number of times visiting hospitals in the last 12 months for using health services, whether having health insurance or not, and WTP for different care and treatment services.
Preference and WTP for different care and treatment services
Prior to assessing the WTP of patients through a series of questions, we provided them with the information regarding 1) the current situation of health diseases in Vietnam, 2) the key effects of different care and treatment services, and 3) the co-payment mechanism for these services. We also asked the patients to assume that these packages would not be covered by any financial aids in order to assure that no bias occurred when evaluating patients' WTP. We then employed a contingent valuation approach using double-bounded dichotomous choice (DBDC) questions backed by an openended (OE) question to measure the WTP of patients. DBDC approach allowed for more refined information regarding the WTP of patients compared with single-bounded format where only a single question was asked and has also been claimed to be more efficient in estimating WTP. 15, 16 The addition of OE question would reduce bias and inaccuracy of estimation introduced by the pre-determined price embedded in each bid. 17 We investigated the price of these services of interests in several public and private hospitals that delivered similar services in order to identify the starting bids. The list of services and bids for measurement are described in Table 1 .
A maximum of 4 questions were asked to patients. Initially, participants were asked to answer the question: "Would you be willing to pay for (name of service)?". This question was also used to determine the demand for service of participants, in essence, demand meant their WTP for any service mentioned in Table 1 . If "yes", they were then asked: "Would you be willing to pay for this service if the price were (Bid 1)?", and doubled the bid (Bid 2 and Bid 3) for 
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Willingness to pay for heart-related services answer "Yes" or halved the bid (Bid 4 and Bid 5) for answer "No". Finally, patients were asked: "What is the maximum price you would be willing to pay for (name of service)?" The process is summarized in Figure 1 .
statistical analysis
Stata version 13.0 (Stata Corp. LP, College Station, TX, USA) was used to analyze the data. Socio-economic status and the demands for different care and treatment packages were described, and chi-squared test was used to determine the differences in these characteristics by living location (urban and rural). P-value ,0.05 was considered to be statistically significant. Interval regression was used to compute the amount of WTP for different packages of care and treatment, and also to identify the associations between the socio-economic status, (age, gender, occupation, and education), the health insurance status, the type of patients (in-or outpatient), and the number of times visiting the hospital in the last 12 months. Stepwise backward strategies were used, with P,0.2 being the threshold used to build reduced models.
Ethics approval
Proposal of this study was approved by the Institutional Review Board of Hanoi Medical University.
Results
Of the 600 patients interviewed, majority were female (58.5%), being .60 years old (53.7%) and covered by health insurance (82.7%). Blue-collar was the most popular occupation among participants, accounted for 38.8%, followed by unspecified occupation (30%). Only 34.4% of interviewees had high school and above level of education, while 8.5% were illiterate. Comparing patients' demographic characteristics by their residency, ie, urban versus rural, similar patterns were found regarding gender, age group, and health insurance coverage. Differences were found regarding occupation and education: the most popular occupation of urban respondents was found to be unspecified jobs (37.9%), while for rural group, it was blue-collar jobs (52.5%); 50.5% of urban residents had at least high school education, while the figure for rural residents was 20.3%. The proportion of in-and outpatients was quite balanced between urban and rural groups (50.4% and 49.6% vs 49.7% and 50.3%, respectively) ( Table 2) .
The demand for administrative services ranged from 28.9% of total respondents for out-of-work hours schedule appointments to 34% for selecting preferred physicians, with demand from urban citizens significantly higher than that of rural residents. Hospital-based services were the most demanded services compared with administrative and home-based services, with demand ranging from 45.6% to 
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Tran et al 82.3% of total participants. Performance of examination, ultrasound, and ECG at the hospital to treat CVD and manage, consult, and prevent CVD and other related-diseases were the services with highest demand from patients (both at 82.3%); those from rural areas had slightly higher demand than those from urban residents. From 45.4% to 45.8% of total respondents demand for home-based services: demand from urban citizens was significantly higher than that from rural counterparts ( Table 3 ). The WTP of respondents for administrative services ranged from an average of US$ 1.9 (US$ 1.6-2.2) for scheduling work-hour appointments to US$ 7.5 (US$ 6.3-8.6) for selecting preferred physicians. In general, urban residents were willing to pay more for services than rural residents. WTP for hospital-based service of picking up by hospital cars and staff was US$ 9.8 (US$ 8.4-11.2) on average, while WTP for services involving performance of examination, ultrasound, and ECG ranged from US$ 19.5 (US$ 17.7-21.3) to US$ 21.9 (US$ 20.3-23.4), relatively close to the price offered at Bid 1 (US$ 26.4-23.8). On the other hand, WTP for home-based services involving performance of examination, ultrasound, and ECG was much lower than price of these services, ranging from an average of US$ 20.9 (US$ 17.6-24.2) to US$ 22.9 (US$ 19.6-26.2) versus bids of US$ 57.3-61.7. WTP for general examination at home was, on average, US$ 9.8 (US$ 8.4-11.2) ( Table 4) .
Being in the age group of .60 years old and the number of times visiting the hospital last year were the factors that 
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Willingness to pay for heart-related services have significantly negative correlation with WTP for selecting preferred physicians (Coef.: -3.4, 95% CI: -6.5 to -0.4 and Coef.: -0.4, 95% CI: -0.7 to -0.0). Meanwhile, working as freelancers, being blue-collar workers, or not having health insurance was associated with WTP significantly higher for all administrative services. Respondents with education level above high school were willing to pay significantly more for appointments scheduling services, while working white-collar jobs positively correlated with WTP for selecting preferred physicians. Patients living in rural areas were willing to pay significantly less for administrative services offered (Table 5) . Working as freelancers (Coef.: 15; 95% CI: 6.1 to 24), being educated at high school or higher, and not having health insurance were the factors found to be positively correlated with WTP for picking up services. On the contrary, being white-collar or blue-collar was associated with lower WTP for services involving examination, ultrasound, and ECG at the hospital. Freelancers also paid significantly higher for performing examination, ultrasound, ECG, and INR after CVD intervention/surgery at the hospital. Number of times visiting the hospital last year was significantly positively correlated with performance of examination to manage, consult, and prevent CVD, while the relation between using impatient service and performing examination to treat CVD was significantly negative (Table 6 ). Living in rural area was found to be negatively related to WTP for general examination at home (Coef.: -5.4, 95% CI: -9.5 to -1.2). In contrast, being freelancers and not having health insurance were the factors that had significantly positive correlation with WTP for all home-based services. Having above high school level of education and being admitted as inpatients induced significantly more WTP for all home-based services except those involving after CVD intervention. WTP for home-based services after CVD was significantly positively affected by occupation factor of working as white-collar or blue-collar workers (Table 7) .
Discussion
This study has found that the demand and WTP for treatment and care services among heart disease patients were still relatively low, especially with regard to administrative and homebased services. Some patients' characteristics were found to be associated with these demands and WTP for different services, implying several potential solutions to address the overload of specialized hospitals in urban setting.
In this study, the demand for administrative and homebased services was generally low among respondents (roughly 34% and 45%, respectively). This was comparable with a study among Australian patients with chronic heart failure, which reported only 47.3% of participants preferring home-based services. 10 Such difference can be explained partly by the general belief of patients with CVD that staying in the hospital would guarantee proper response of medical force should adverse symptoms be exhibited, whereas staying at home would not. Such belief has been further fortified by the lack of information provided for patients regarding home-based services' components and capability. In addition, current health insurance policy does not cover home-based services, meaning the patients would have to suffer normally high cost of CVD treatment without financial support, which, in turn, lead to patients' being reluctant to use the services.
The study has shown that the prices patients willing to pay for services were in general lower than the amount currently charged or expected to charge for these services, especially for home-based ones. Compared with the annual income of general Vietnamese population (2016 prices), the amount patients were willing to pay for home-based CVD health care accounted for roughly 1.3%-1.4%, while the bid offered amounted to over 3.5%. 18, 19 The differences in bid-accepted 
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Willingness to pay for heart-related services prices may as well be the result of aforementioned lack of knowledge regarding the components and benefits of homebased services; in other words, patients may incorrectly consider these services to be basic and inefficient and thus should not cost too much, compared with those offered at the hospital. On the other hand, the WTP for hospital-based services was mostly at the same level as the price service providers were expected to charge (representing about 1.3% of annual income), which partly reflects the faith of patients in the facilities and expertise of hospital staff as well as their familiarity with the capability and price of such services. 18, 19 This is somewhat different to the finding of a study on Taiwanese lung cancer patients, which showed that patients in general would be willing to pay less than offered price of treatments, even hospital-based ones. 11 Author of that study claimed the reason for such behavior of patients to be the hardly affordable cost of cancer treatments. Ability to pay has indeed been found by many studies to be one of the significant influencing factors of WTP, along with residency area, ie, rural versus unban, among others. 20 Our study made similar discovery, finding that higher WTP for services exhibited by urban residents, compared with their rural counterparts, which may be explained by urban citizens' general superior financial capability and awareness of the services' benefits.
The WTP of patients for services was also found to be influenced by education level, occupation, and whether in-or outpatient service was utilized. Highly educated patients, that is, those with high school or above level of education were willing to pay more for any kind of extra services, thanks to, perhaps, their accurate perception of the usefulness of these services. This was in line with previous studies that reported significant positive correlation between education level and WTP. 21 Compared with the unemployed, those in the labor force were willing to pay more for administrative and home-based services, but, interestingly, less for hospitalbased ones, which may be explained, in parts, by the need of these working patients to save time waiting in crowded hospitals, as well as their ability to afford non-insured homebased services. Time and efforts saved by using home-based and administrative services may also be the reason for WTP more for these services by inpatient respondents, as they had experienced the burden associated with having to stay in the hospital. Finally, having no insurance is found to be significantly correlated with higher WTP for services; however, this may only indicate the determination of patients to pay to get the disease treated and not their financial capability.
This study has implications in both policy/management and clinical practices. It is recommended that policy makers put forward policies that facilitate home-based careencouraging hospitals to actively participate in providing home-based services, as well as expanding health insurance coverage to these services. This would assist the reduction of current overload at hospitals while enhancing the effectiveness of treatments and experience of patients. On the clinical level, hospitals should improve the quality of their hospital-based services to better cater to high demand from patients and, at the same time, seek to develop different service packages to suit varying patients' needs. In addition, communication on the characteristics and benefits of different CVD treatment services, especially home-based ones, should be made extensively to the patients as well as the community, such that better-informed, more efficient choices of services can be made. This study also has some limitations. Since majority of the survey respondents were elderly with relatively low level of education, the response on demand and WTP for services may be biased by their lack of knowledge on prevailing services and prices as well as their dependence on family members for service payment. Second, we did not collect data on patients' income, which may be potentially associated with the WTP. Finally, the survey was conducted in just 1 hospital, albeit a large one, with regard to CVD; thus, it could only provide a part of the whole picture. Therefore, larger scale studies are called for to further examine the effectiveness of different health service packages.
Conclusion
In conclusion, demand and WTP for home-based services among heart disease patients were moderately low compared with hospital-based services. To increase the efficiency of services provided, reduce the heavy loads on heart hospitals, enhance the experiences of patients, and effectiveness of treatments, policy and clinical-level changes should be made to support the implementation of home-based and patients' preference-based services, while continuous efforts should be made to improve the general quality of hospital-based services and communication regarding heart disease treatments and services to the community.
